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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a multifinger 
hand apparatus which is able to reduce the number of 
actuators serving as driving sources for bending and 
stretching movements of finger mechanisms, and also to 
perform smooth bending and stretching movements of 
the finger mechanisms in the work of gripping an object, 
etc. 

SOLUTION: Respective wires 29a, 29b extending from 
finger mechanisms 2a to 2e energized by springs 16, 26, 
etc., in its stretching side are connected to a connecting 
member 32, and wires 30a, 30b are connected to a 
connecting member 33. A wire 31 extending from the 
finger mechanism 2a is pulled out from a base side of a 
palm portion 3 by winding it on to a pulley 36. The 
connecting members 32, 33 are swingably supported by 
a holding member 43 via supporting shafts 44, 45. The 
holding member 43 is provided so as to swing about a 
supporting shaft 42 and so as to move. The pulley 36 is 
supported by the holding member 43 and moves together 




with the holding member 43. The bending and stretching movements of the finger mechanisms 
2a to 2e are collectively carried out by pulling a wire 31. 
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mm®2 c oswi, m 1 mm* 7 £H£gW6 
«flii 3«o«ijg, &iwuc# 3 mmnmwmFit , 

fMWff2b, 2d, 2et£OWCfc£<rairCfc4. 
[ 0 0 4 9 3 frfc, SHJBBfflTCtt, ^S^2 b-2 e 
*>, * 2 IS© 1 1 *^fg5tffl^^ ( H 2 SfPallM 8 , 

blMLZtibm) 14, fflBfcflBfc&^fcH-T* 
4tf»tTI«r<, -?-0#gl5p D pC7)^, lMXi£<H- 

[00 50] 012WH2£#SSLT. ±aoi^*fl| 
ittf>#ftl*t*2 b-2 e 6-f-^>mrLMfcWIM-4f4» 
#Sfc LT^xr D y?" 1 6 ##ffitRfl! 2b-2e»; 

£flM 2 b iOXT U y / 1 6 0-952: . sm 2 e OX 

c-2e(7)X7''Jy/l 6tf>— aStfEWSflTV^. 
[0051] #X7°y y^l 6J4, ^-ffig^TO 

1 b izmf t>titzw* t&v U7* y > ^fluhsc 

"7>f-**Sttfl8£:frLT» *fjfrtl>#fgllff2b~2e 
0mfiflS^7fcfluh$*l'O^. 

ffl2b-2e«o^iwt5i Q^mmrwmmzii, -e 

OUTOttl 0 a <0 0 0 tcEBE a^*xr>f FT- 'J 1 9# 

■VSW 1 8{4, IO*M 1 9<9TM 

2b-2eWW{ll) ^m^STIglSSr B 1OT70ilffi 

y 1 9ttT«i9i±ffl<Ofc$fcffiBl/Oi6. 
[00 52] i<O«*fcJ:0, #^&fi!2b~2ete, 

tifi£2 b-2 e #Wfcftttfctt»§;hX^.&. 
[ 0 0 5 3 ] fcfc, OTORBflttt. tt^ffilli:, ft 
tf Lfctt»«0ft*»2 b-2 e«JB£frfl£**Wfc# 
^AyKgfilcDlif&frfii U ft«H«2b-2e<0it 

«h* y kiss i mmt -fi . 

[00 54] H2t«HLT. 9^Cffllt£«2 
a U . fflfflf 2 b Oll^tt 6 OfifcTC^WW 3 
^j£35tt 1 b KHRSfifcHjeasi* 2 0 . 1 &tf 
»2*>2««t5ISiaW2 1, 2 2£. m&tf3&2<02 

fla<7)M®2 3. 2 4timzftLT&mLt:ffimt%~>x 

H2f(i, *§»»2a(0rtgHlia*ia*-r 

* . ai i ss^astt 2 1 atf ai 2 fsragw 2 2 

[00 553 M2a«#W2 3 , 2 414, 

afetaawtia*) i nun oofflwwiateaij^tT^i. 

raS5T'$>'). ^-fixMSSfft2 3a, 24a£#LTU 



mim®2 3<?)mm$i2 3ait, zm^ymwi 
mmftzftix&iMmittmzMfbti. m2 

nfif2 4aN«fUl2 4att. $ 1 Wg52 30HSS52 3 a 

fc*fcHtrt4:^KiSift4>:h.-o*«. min 
» 2 3 « . » i sspai&tt 2 1 2 0 fc*T U T n 

I5IS 2 3 a tfXfr&E 0 (C QCBTtt^ X o izmffit 2 0 . 
2l£TOtt2 3a£^LTjI&U IS2ISSS2 4J4. 
^2S5^gPff 2 2#!Blfflf|Sfittr2 l(c*tl/tW8*l2 
4 aO«<|>|s| 0 fcHHK^TII* <fc 3 KPMW 2 1, 2 2 * 

2 3. 2 4lZMf&&flimm2 1, 2 20ffittW&[Hl 

[ o o 5 6 3 z cot%£ . Hiatal 2 t^-r <fc a <c»h 
tih. mm2**mLizim*t>* wm2 

a £ t # tcti . «t 1 fiS^W 2 1 3 (Sit 

j£^< X 0 izm 1 PM5 2 3 oreSSW 2 3a «>«MMhI 0 £ 
£ 1 S&faaStt 2 1 Sr 2 0 1» LT 
(H2<^EByl^)|fiI#fc»l«fBIg»f2 1*0|R§* 
4 ) , » 2 85^g|3« 2 2 cOitfflgP^ffi^ilffi 2 
b - 2 e {Z frl < X o izm 2 m$S 2 4 <7)ffl§Sm 2 4 a CO 

MCdai o (cm 2 nngiasfr 2 2 *® 1 mssm 2 uc^t l 

Xm&Z-tl (H2c7)^epy2W(6]§^2l5P B ia5ff2 2 

[00573 I«I2 a t-e^ffar LWtefrtT*-* 
tt9&mt Lx . H 2 t^-r^r y y / 2 6 1 , 
ii^^filicox7°yy^*>fiix^iiTV^„ H^^ix^rv^ 

n 1 btC«±§il, flUMdiff 1 ^152 3COHS5II1J2 3 

a j: o t # mgg 3 mm® o ®j-c'£ i ssr^aw 2 1 1$ 
XT v yymm tc x x , ««« 2 a o#j4 u«u 

(H2^E|Jyli:it^#iI) fcr#»S*iTV^S. 

h 2 tc^-t X7- y y ^ 2 6 (4 , -e o-sBaww 1 tuns 
« 2 1 fcffijt3 *vc ^ s i: sic . fmaum 2mm 4 
com^m2 4ax t )^mn2 a (r>^m (M2xnmB 

tt2 4 a.cr>mttM) vm2WISffit2 2£.to±ZtlX 
^6. iiltiO. H2li5raa5W2 2^X7 c yy/2 6 
0#^7J^4oT. fg««2aCOff{4L0!l (H2cO^EP 
y2fci£r6j|:fl!l) izmZtiX^Z. 

[0058] miwm2izvk-txoi l z. ±wmiz 
(4, mcr>xoizmf8.ztitii%®m2<i^2e<7)®wm 
m^fbiti,tz^<mmmm2 7mmtix^h, z 
v)mm®ffi2nt. &m-&*:-*5 6 <7?**x- 

^) t»*T*WflfciSlt4«»*»2 8fr«)jW*fc 
COT*!.. 

[00593 Z<7)WmWffl27ii. 5*c7)<7-f^29 
a, 29b, 30a, 30b, 31 (V-f^g|5ff) 
2ffl(03l^a5ff3 2, 3 3fc. 5{lcr)r-y 34-38 

tzMmix^z. 
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[0 0 60 J HHC^tioC:. 7>ft2 9all *<F> 

-mtmm 2 e <o m i i omztfj y r- 
y i 9w<?>w®mzmfezti. m^-u^mm 

3 2W*iaiS«3 2afe:aaSilTV^*. H^£*lT 
vvfir^A*. R|tJ:3fc. 74-^2 9^4. -eco-^gp^' 

igflm 2 d i unastt 7 ^fflnaxr 'f f r- y 1 9 001 
<offlna»t:fflS3n. m^m^<^m^3^3 2cr,m 
2ma%32bizimztix^i. mt<, 74*30 

a (4. f<0-ffla5*^»ffi 2c^l SSra^W 7 fiOiHfe 

#4 Kr-y 1 9O0ffiB&iizw&2ti^ wtsawmx 

^>5«S^3 3^*iaBg»3 3afcaUSSfL, 74* 

3 0 b (4, {-O-ttaWftliHI 2 b CO^ 1 tNIfflOT 7 tf> 

we#4 nr-y 1 9m?>mmtzm&%ti. imutf 
mxarngmt 3 3 2 33b tawsfiT v ^ 

[0061] hi, m2m/me\ l z7ntxo\iz. mm 

&m*32, 3 3(4. <X(DidlzLX^m%3mzm$ 

4 0*^. mm 2 c . 2 d OHtA** -> TffiJ&SW 4 
1 H h . dcO«gt)gPW4 1 «+iC«±fc 
J4, f!Tft;frfflfcJ6Et4flJi»4 1 a**»lSS*iT«0. 
i<0flj»4 1 a{C. ±T*l*ltf>tt&fcirt4Sl*4 2*5 
G&£$ftTV^. 113:114 2(4. «4 1 afc^oTfT 
»#fifc#Slg£4:SivO*S. M(3. H3tffl4 2d. 
**S3Wg;frfofcj©^S«jSa{tf4 3#§§*3*i-C 
^4. K«*MW4 3tt, Sftt4 2<O0OlCS»nrtgt 
SflTV^fc&C. £W4 2 fcftfc. -ro?i4 1 afci&o 
XmW}mz®M*imbZtiX\ l ^. *LT, 

^4 30m%®frt>W) 3a, 4 3 b jWI 

8&tl. #'Jy?W4 3a, 4 3b05fc«£(4. ittS 
HPtt3 2. 3 3#£«4 4, 45^LTSM6iffitca 

[00 62] iMSS5tt3 2liStt4 4*»<i>»ia 
SggB 3 2 a £ ■CflffifcWSH 4 4 2 3 2b 
iTWffiUJO'jNfc&flTftO. Sttl4 4SrS^t-ri) 
i:KS^»i*iaiS«3 2aS0kS*lTV^. ii^ 
# 3 3 (431*4 5 frt>m 1 iSSSSP 3 3 a 2 T<0EK* , S 
M4 5^»2)ttlffi3 3 b iTWEKJ: 9>hfc SiXT 
^4 5*^fct4fcKMi*l»S«3 3 
affOkSifC^*. St. ftftgBtt4 3»4*tf)£fi4 

2 a^«flt 2d, 2e mn&m& 3 2 *)£W4 4 * 

-t-<7»#;£«4 2 <S>£lgffi 2 b , 2 c flkftfitSSft 
[00 63] £0«lfcfcJ9atS»tt3 2, 3 3(4. ft 

ftm4 3kmzmmfoiz®m°jmx\ jao. 
^jisaaw3 2, 3 3<oiaosn4 2oniofc:snii^ri6 

[0064] ml£V>f ^3 1 (4, *0-JffiW* < H2 



tidC *g«*2atf>rt3T\ ISm^2a^2«5 

i8nm2 2^ic«a«cB£sn. w.2m 
m4omm&2 4a<r>. mm2&mmmm (® 
2<r)mm2 4a<7)&wmm mm 2 ao^a 

t» 1 BMf 2 3 ttHllftt 2 3 a 9 W3HEaftfcKRI 

S5W2 3 afcse»3*ifcxr-r nr-y 4 6 ammt * 
mix. ®%mt2 0frt,*wmmzmt}iztLX 

^S. £<0*&£\ ^Il5^a5«2 l^>rtSt(i, 74* 

3 1 5r^285PaW2 2tyffiSMpt>*H K7-y 4 6 
a 4 ■Cjftgtf)* filfclPl # ^SSiooSEift 4 titbco 2 fl 
tf>#4 h'7 - 'J 4 6 b , 4 6c #0KB££iteS*iT 
£9. 74*3 1 <7)BUlEMI5l4 2 4 at #4 F7°— 'J 4 
6 acomco&ftl*. #4 ¥7°- y 4 6 b , 4 6 c (C <>£ 
#»*tfeilTV^. -eUT. $4 K7-y4 6b(4, 7 

-f^3i<ooffieaw2o*»^i*aj§<ifcflB^gioK 

^It^l ®®m 2 1 (Z^lf 2 a CD|ft(f *m 

i mm 2 3 com^m 23a ^ 0 t^fflt 

4 6c(4. 7>f"V3 1OSI«SW2 0*»i5>5l&ajSflfc 

gp^^iosgo^fc^tc, n$2tsnai{fr2 2(c}gflHt2 

&<vmfJ5l<nWJji)m2m'8i2 4<mm$l2 4 a<0*t» 
[006 5] tt:. ffi««2a<OBI«it«2 0*»4)gi# 

-f "V 3 ni . Mi£7 - y 3 6 <oa*-ci.os 

Sg|5« 2 0 0 Oftm-C'BUfS7'7 7- •/ h 4 0 (30fS^I5 
»TCEMEiStltK5ilfcfHEr- U 3 4 , 3 5<W 

W4 3iz®&&mzm5:ztitz7'-v 3 6ofr»ro<^h 

fllfc«*»*t4>*LTV^. gr-y36(4. 

(t 1. 7 - y awfcffl st* t o-c* . 

[0066] Hfc, 1^7^-^3 1(4. r-'J3 6*»4>« 

*fcgisms*ut«. isr-y 3 6<oifcrcfSB7'?y 

•y h4 0(C^^^T«i4^«iS$tL^HulEr- 
'J3 7, 3 8<7)9m*m&l. 04^ti3^1r* 

4. 

[0067] ^rfc, 7-y 34, 3 5, 3 7, 3 8(4. 

7^3 1 m%*mkm.*Mmhtz#>?>{><?)X'h 

•9. 7^^3 1 k<0»*3&<JtlS«'h$V^tf)T*ntf, 
ifl/b«r-y34, 3 5, 37, 3 8WfU>rHw*& 
4n-/H^ot,^$-7'7^-/h4 0ai^LTiS(t. <! 
<30n-y FtfcOicO^hJ^^-f 3 1 S-^#^(tl>J:3 
(cLTtiv\ I<0^fc(4. tHS«2a(;ffiitfefrie^ 

F7-y4 6a~4 6ctOOTt>|5]«T'J)0. JS 
K, HUfe7-r^29a, 29b, 30a. 3 0 b*?mll 

tfm-mz&frhv4\\8*mmitzfflm2 b- 

h'r-y 1 9iz^xi>m®X't>h. 
[0068] mz. *»»3iB!3& i 4>gi#a!Siifci5iB7 

+ 3 1 *»#A$n*R*5<O5ia««*S:04aw { H5 
S-#.^LTt5iB>1tl>. 



[0069)04 CSrf J: o IZ , Mtt 5 14, -WhiUffi 

*SitTV»4fcftfc, ^0&£!|fl5 20f£frffllT\ ¥^ 
»3£Kto5fcWLT|l]K3tf4fctt<0iH&*-*5 5 

3 1 Z^-yftlKfrOmm*:-? 5 6 (UTF> ^mmm 

[0070] ffie3i^W5 2 ii, *«flr«awm^ 

^«f*SP4 5 7 LXm&m 5 2k ftfrtcjitg 
S*lT^4. CflfciO, #*»3tt, ji^W5 2i:- 

*lTV*4. 

[ 0 0 7 1 ] 4fc. &tt«l5 2«tt*fcti, atttt5 2 
«t> t Sfft 4 # fa£®£^4 gro o n 5 8 t>m $> 

tii^f*5 2cOKji?X5 2a*^^£li$^V-f-V3 1 
tfflLhSii* K«lR0«i5 8SrBf€*r6ifc:[IWES-frfti 
W?A*fS ia^B l 9tt5 8fc*SSX4>*iT§|o 

[0072] Htfia^igWffl^-^ 5 6(4. ^K0W5 

Battffl*-? 5 6^®iKlB16W5 6 a£§£*3*i£RW 
=?-f 5 9 ifflR r> m 5 8 (eg* $ fifcftlir- »J 6 0 fc 

zmmmm- ? 5 6 nmkim^mKfmtzx *> x „ 

[00 7 3] -7 -(^3 l<9K#5flOgB#(4, * 

[ 0 0 7 4 ] nSSfiKM5 2«Wi, Mil 
2 t-tWcEM6a4fcH»r- U 6 2#»*3fi 

5 2 Wftg^TlSft 5 1 izWtifktlX *5 0,05 
(c^-TJ; o (c, K¥*EMSfflt-^ 5 5O0iEiB»itt5 

5 a(Cg*£ftX»=>f'-\»6 3#, jt£tt5 2 ^jgS&r- 'J 

6 2fc^h^6 4^LTS«S*l'0>4. tiio 

x. 3§*stt5 2*«igii$ii. ztnzm\ mam 

5 2<3H83*l*:#1|£tt4 3 #>i*SW5 

2 *>MM>EI 0 KEUst 4 ^ i: & 4 . 

[ 0 0 7 5 ] fcfc, Buieii^»5 2^ 
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74*3 Hi, a(l»WDt<Oie»|itfcJ:0»*S*iT^ 

4. 4fc. M*/^^y/5 0{4, **i##*a»4fc 

«J(W-4S#5 0 a (H4#fg) ***>T«HtfcJ: 0 

izumztix^z. 

[0076] ifc, 0^(4€B&-f4#, JRfcA^s/'y^ 
ft(4, #*«30»f|s5fc*ttfc|SI«fflit(cffii-fft) 

3 io^ixow5 8^c7)^ixo*{cffis-ri») £8?ai-t 
(4, m^yz-yotiMiT—rmzm^x. m*i% 

^ayhv-ylzXtOfffrtiZ,. 

1 o o 7 7 1 act, *mmm<?>£%^> mm 1 
i^its. 4-fs jtfM^Maioawawtf* 

4 . MIB*l«fll 2a-2e«5*>, JgtSfl) 2 b 
-2e(4, 1^(4, %il%il\Zftm-h*-r x )V?\ 
6 <W»* (Cj;oT0 1 mm 2 iZtfrfX o Izffi/X V > 

h. R*t, ttttM2au. ii^(4, fiffi^7-yy^ 

2 6&VHs?L^vvfl!i^r u ymnmittzxix. 

m 1 01 2 fc^-fJ: o CWT ^ S . 
[0078] i«*aBT. DM* 5 rtW**gW»fflt-^ 

W5Hzmx/h r 7^\3 \<r>m.vijfaizmmmmth 
t.wpA^itK m\ mm 2 ^^x-m^M 

(C9l->5l6ii4. fl«8*S2a^ft{fWc|^ 
Hffi2 acom2fieP B 1gl3«2 2<r)9&&gW74 ^3 1 
LT?|o5g^4i:^tc, T-y 3 6*s»*tc5lo5l4, 
*LT, S#fHHc(4. i^r-'J3 6fc*t{Rfir 
35^4 3 SVillSOT 3 2, 3 3 #0 6 ( a ) WSfr 
<^>06 (b) KS?tJ:dfe:a*fc»»L. *ottlL 7 
^f^29a ( 2 9bS:^ttm^2d, 2 e <0|fttf ffl! 

izmwm2d, 2emimmt7, iwwb 
b, 2c<7)auffflj{c^««2b, 2c^ssi«iaatfi- 

7, 7**g|o»feit*. ^ntci:0. Ml2a-2e 
c7)^T*^^^^(C0^L^^m^^tl> i 0 IZ 
LXMfbtll. ^4 0, #-^IB»ffl ; e-^5 6c7) 
WWfciO, 7-f-V3 1t#»*3«*»fe||»5jifc 
§|o5SoT. «R")*58fc:*#K*c:i:(cJ:o-c. 5 
2 a~ 2 e ©ftHlMpJ&MSWfcffirfl* . 
CI^CJ: 0 . ^«S«2 a~2 e 8rfflV>T!ft*tffifW4 

mvftmzftozktfX'Zi. 

[oo79]-*, ^mtmm^m^y mm 1 -c 

(4, fS»»2 a~2 e ^±3i^J; 33rfltf»fl^|gfc. 
ft^SI5W4 3 ay^OT 3 2,33 *«»*t»IW4 
k. 06 ( b ) fcjft* idtC, «l^g|5ff4 3^5Wi4 2 
^ttfltl«2d. 2e«<oa9l«»*f3 2WSW4 4*"r 
«BIWai4 2 frbfflm 2 b , 2 c (i^jlMSPW 3 



3<v$MA5&X'<nmM± V'bbZtiX^hZblZX 
0 . 4 3 » vC*H$fif2 d , 2 e ffl^MgP 

W3 2*^*Hc¥^B#ffitC^iJ-ri). JSC. jl&gWS 
2, 3 3tCfc^tii. &£$j|4 4. 45frt>&2Mm 
3 2b, 3 3b£T'(7)^4 9&£$lll4 4, 4 5*>£>fl 
ljl*£g|53 2 a, 3 3a£X'<7)mMtf'\^tZtlT^&Z 
biz**). &mm3 2, 3 3^m^y^-V2 9b 
e t , )t) , 7^^2 9a^V^^|- 5 55^, 74^3 
Ob J: 0 i 7^t3 0a^fV^i«| o3g/oil£. C 
fUCjoT.^il^e, 2d, 2c, 2b^HIWl*> 

mwi m/mx-mm-h z t mmt . » i 

(7)4 ^ ^rtgfflf 2 a-2 e (0ft{f»jfttl{i(4. h5IE*7° 
6««tAi, fflUH2e, 2d, 2c, 2b 

omcsKig^'ts z t Thmmz t *\ mum 
*) m^tfMb i < * s /are* < k o wt s i & 

tsttiifihh. **tfc*fl/t, & 
m&tt 4 30SWI4 2C^JE-f|,^{iB&tX#a^ 
»3 2, 3 3(7)^114 4, 4 5fcttJ6^*£j£{fciIfcJ: 

% iz xmm iKmmmomwMttmmmz z t # 

[0080] -eur. *m&BMcO%W\> HgE 1 
4*Ui\ v^^-o^«^*ffififLJ;ot-ri»m 
(c3« LtfWaift^S £ b #T£&< t , ft 

mmmtnw mmn a c t a . ip*>, mm 

2 a~2 ewaHfUff+fcWitf . ^{Sf?t2 etfia^L' 
*vvft*(cs«LTWXhift* t fe'S:<!Sr-5-ct, d<7) 
ftttffl2 e (3H63*lfc7>f -V2 9 atfjHgSfifcatS 
SW3 214. mflt 2 e 2 d#®;:ifl|#4 
Cfcj6«T*4H0, 7-'f-\*2 9a£3b3fiiv5r<&->*: 
^SW4 4Sr^Uc3cff««liili(cJ;0iSJRL. fgfiS 
fit2d(7)>7^29b§:3l->519 &#M&frffi!llC#i!rf 

[008 1] ifc, RtiSfc. J&«»2b. 2cH 
®t££ft£ , 7'f-\'3 0a, 3 0b*^SS5*i/£a*taitt 

3 3 (4 , fgffiflf 2 b , 2 c <7yj?% < £ i (, vftdtr-Utf 

mtz&tfz>zbmmx>$>m'). £H»4 shi-uoi 
ffi2ati. mz&tfzzbtftimx'him*). 74*3 

l*tt*5rt^)#R0«l5 8feyil*]R6;fcT, 1*74 
-V- 3 1 COT- 3 4 &>&ftflMI 2 a <0$fe«WWCjWtT<7) 

hilt. 

[0082] Wcifc, &«Sfll2 atf-eftfcUiffi^S 

»2 a<^feJg»fc: WC«^a54i'<^$ttS«tL^< 
V-f-V3 1SrBB*5rt(7)^ffiO«l5 8tc^JR|>i 
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b X\ T- 'J 3 6 tfftfirSWH 3 £tt LT -e(7)^{Ucr)il 
Mgi5W3 2, 3 3fc&fca#Mfc»ir*6. 
£8Hf§2 b~2 ecOfltfijrf^SPi^fifd ZbtfX'Z 
2>. 

[ 0 0 8 3 ] wOck 5 (C, O~m*>-O(7)tg«|^ft*i 
Mr<$rofc*£-Ci7-f*3 1 *linE«W0«5 8tc 
fcKOoo. Kfiea^gBff 3 2,33 ^r-'Jffi^gW 
4 3*7-»J 3 6 l:*fcJ»*51fflt£»ilS€iii:* t f 

3m%<ffozbtfx-z&. 

[0 084] St, m®ffi2a-2eCDMfmmzmL 

x. ^mi)>2^<7)mmmmnix ob?mmz% 
mth%ixzti];Akm^%<z^tiiM?x'i>. mo 
mmnmmftz'fi ozb i . mm. mmm 

2b~2e(7)o*>, Ji^2 c b%®m2 d fc*^Cft 
*«fe*<*ofc«^(Cli. #aSOT3 2, 33miZ 

>f-V29b, 3 0a<7)^-Sr©lRt. >7-f-V2 9a, 30 
b o» 0 %tft>mHzmr*Z> Z b tfX't h , Z (7) 
Pal *Hifl|2afcOV^Ttt, 7-T-V3 lO*K0*5 8 
^(O^KOCckO. !I7^3 1W-'J34HM 
ffi2a(7)5fe«g|5WtT(7)g|5^c7)^$^<^ 0 -c. K 
tllS«2ac7)fl(fij^fi : fcni). i^ifctt. ^« 
2b, 2d(0*t, *MMI2b. 2e(7)^ fcSVMi. « 
^112 c , 2 eC7)^ft*S4>^< =SroJWi^-C<>R«T 

[0 08 5] ttz. mmm2ab. mmmb^2eco 
^■ftit—ibtiK m^%<t£~>tz%h£x*h. mm 

titetmktZ IX . itltSm 3 2, 3 3 ti. 7 - U 3 6 

ov^TJi. 7^-V3 lfMSWO H 5 8^(7)^0 C J: 0 

[0 086] WC, Ji«H«2b, 2c(W, feSV^ifg 
fi^2 d , 2 e (0^' WXhft*^^r< ^ofe^T 

t . m<mitm?>mmfe&fj ozb s . 

tf»18«fll2b f 2c(Wi*tii4<4ofc^l: 
(4. 7^t30a, 3 0b^t5K3lfi*<5ra«> 

7>ft3 0a, 3 0bCa*S§iutjilS|B5tf3 3J4 
fltfj C^ttrCS -^j, M5S^35«3 2, 3 3*U 
>?W4 3a, 4 3bZftLX&m-mmti4 3 
li. mm 3 3m®X'Z%^ftZ5M4 2£ltlX 

(vmmmiizx o m.-th z t rsttrfli (hk 5 

iJ) t3»»T**. CiitioT. ^^hZbtfX't 

®Ltzmm4 3izx 'omm^mth . -04 a 

■V-Sl^KftSrtO^KOWSSKftWOoo, ffi(7)Jg 
$182 a, 2d, 2e«fUft$.ff3C:i:#T'#!.. 
£«>£fctt, »Wt2d, 2e(7j^W^5:</ J :o!t 



* 

[0 0 87] IBi2a-2eWfjl*'3l 

2 fl^lgWI OfflffUjft^fr oik , «c, tgfll 
$2 a~2 e^V^-f^Mfflcom^'-eiltLhft*^ 

* < * o fc*at t , a 0 o l flaffiM^ttHHifte 
fi^ka*?**. » fBflBB2ai:, ffiflM*2 

b-2 eWiKfrSmnmmffitiWtfttKZ^tl® 

itiziz. mmzit, mm 4 3t><mm-ttztx\ 

Jfc. Mi2 aW«04fl»0f&«»2 b-2 e 

fca«SaW3 2 , 3 3 , 7 - U 3 6(4, {fcGr(CWC» 
&<&4*>\ 7-f-^3 lco^K0W5 8^cr)^K0{cJ; 
0, 1174^3 lC07--'J3 4*^«9f2a^^g|J 
fc36»JtT«*»«ftS3Ma< &-?T . mm/Hi a^ft 

[0088] JjLh<0«fc a fc. sj^mggJB^IHgAy Kg 

s i t«, s-waaawB*--* 5 emmnzx o . 

7^-\r3 l£#JR9*|5 8fc$SJR4;:k-C\ 
HUE 1 <0£T<9*§««2 a~2 e Offlff ijfl^-Jgft 
fcffd 4. fot, #MH2a-2e«C 

**>fH»ffl<37? fai-? 0 i k &< . 

^V^7?fil-^t, 5»M2a-2ef:J: 

4, *l/t, £<0*£\ W2a~2e(7)^fW 
»*fcS«r4^LT<tWa±iBi3&»^!Sr<*oTt. ffi 

^««cott(f »ff t a Z k 4 2 

a ~ 2 e fc J; S ftft<7)ffi8£ 51 H££PS& < 3 CI k # 

T'£4. 

[ 0 0 8 9 ] =5rfc , ±IB^sjt1i. tH8fl|2 a-2e 

«|2 a~2 e SrflHf«»*»ttttfH6^fcov^ hfflk 
C0%)%£mt&Zttf?ZZ. BP*>. Mi2a-2e 
fcfttf fctttt&»4> . Mitf*B«a»fflt-^ 5 6 47 

litJilf, Mi2b-2elt -5-^ 

ixlzftfctZmilATV yf l 6<0f*iMjte J: otff 
I/. ?lflifl§2att. ^7-';y^2 6StX0^L^ 

# . }§tsffi2 a~2 eiov^-rn^Ks^tiSf-r 

2eli. m&mt 3 2,33 &t>'7 - U 3 6 <0Mf£fr|6] 

[ 0 0 9 0 ] ttz . *IfS«l^j|AyKgl l X' 

•IktckoT. BUlfiil&tt 52k #lc#1f» 3 frTO&i 
W5 2<0|frMi)K:BlE-$-4. ,I<7)k#. ¥itg&3ffi!ia> 
4>K*5rtfcgt^47-f'V3 Hi. ¥gg&3<7)|HM£W4> 

■c*4a9s«5 2oi*C'fca)orffiaELrv^*fe«>, is 
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74^31 1ft\~>*&t>tlfz*)fi>Zk.ti:<, ¥S8&3tf 
0161-4 . C <7)tztb . ftflffll 2 a - 2 e flJB#tt)Rfc» 
3a»*<#ir»3£l8tt5fc*fl, 

■ciaestfiika*?**. 

[ o o 9 1 ] »c, ^mmmmco^^y mm 1 -e 

tt. Mi2aS'i< < *B»»2b-2e<0»2|!MSl 

1 iojfesiifflwai* (*2«fisi»*f8, ffotnsnm 

9, m3MS51 2S.t>' l J>^r-Al 5*'4>m§tl4 
m) «. -tW#9MliO»«. -9--fX*^<|pI-Tj>4 

m^y mm 1 ^^gPp^am^^^t^k 
c o o 9 2 ] ^mmmmozm^y mm 1 t 

tt, m^2b~2e(;o^T(i. «vWlWE'J>'? 
Mil 3fcioT, ikt^«»3?f 0<o»l«siaUBtf7 
6 fctt UC» 1 W» 1 0 1 0 acott 

^niowsiiK$-fr4;kT\ i<itcjittU'r»2i5ia» 
»8at^3S5iaaw9^it^n»iisiaiBtf7, m 

2 ttf^SI5# 8 iZ tt I X m iX&mm® 2 b - 2 e COM 

wtPftbtihkoiztc^x^h. zwzV). mtivj* 

29a, 29bli s il*SaCW3 2*»4>*g«W2 d. 2e 
H»t4@^^T*^$^M< T$r3K n«(C. 
t30a, 3 0b(±, a3S9EB3 3*»fefg«*2b f 2 
ctcJt1-4H«j*i-C<0*S3& t 3S<TafO. lot. C 
tl<bOT'ft29a, 2 9b, 3 0a, 3 0bc0^*c0 
£^* J m<^oT. 3*hW£#fiJ&i>c9k&4. 

[ o o 9 3 ] 4fc, *mamn*to^y mm 1 t 

tt. Watfeidtc, ^S53tt. Mft5(C^Lt«^ 
s Mft 5 rtcT)^-^ 5 5,56 ^^^fttaEflSIl 

W)^m%3Mizmmuz*)?zzkm\.\ znm 

[ o o 9 4 ] ■wmt* wiftnmmBmmz 
*>h. mimmmx'\i. fgnii2a-2e5rwwc 

ft»-f 4 Xoiz LtzW . AHWicfM tT*3 < i 3 (c L 
JB^ftny H^ffi 1 iztt LXK<n>£ 3 «QE*iWi 

k-c. mm-t&zbmmx'hi. ureu^ai 

fltl3^ilU^«fl|2b-2efcov^tt. 
'J >^ 1 6 £3? 1 liMtt 7 fc««W-4^*> 0 C, 

tf . i hsb i o fcK»tfc< y<*«c j: o , 

Ml 2 b ~ 2 e <T)Mi mizim IX&<. tlx. 

■V2 9SL, 29b, 30a, 3 0 b ^f£j-f 
4#»«fll2 b~2eW H7-U TOUO^ 
« ( 2b-2e cOWfflOffigP^ 0 ^J'h^ ) Srg 
*$*T#1f»3fflife:®Mr-r. 4fc, JS«Bl2afco^ 
Ttt, ^r»jy^2 6St<ll^L^:V^fl!!<7)Xr'jy^ 



tr. **os&i&tf!S2rat52 3, 

•\*3 1 £9lo5S-5fci:#fc, MH2ai'WU 5 
fc. f£74-¥3 1 CDtg$fS2 art(C*}ft*£iRgft£M 
SLTfc< Kv^^ra lSr»aW»2a<0WH 

[0095] iMmwwmi.. mmnmmmnm 

£«J*W:i:S, 74-^3 l*K*5rtfc:g|o5iSii: 
f LTs *§»«2a-2e^r*l*» 

Uttfrtfif 3 £ 

c o o 9 6 i 4^, fmmmmxM, wm2 a tea 

5 6izX*)3\->mztX\ m®ffi2a^2eVMm 
ttfcfr oXdiz ItzfiK §£7 4 -\> 3 1 cornier- 'J 3 8 

3 1 *>+|8IS£3l ->m Z t Ximm2 a~2 e <7)ft(f 

mmmmnmmmizmhr-v 3 7 
;msa»f4 3*>^y>f-\'aBf*ia*5rtfc:gi# 
tzm-xn-fizxw^mzoizttitf, tmn 

2 a- 2 e <0|fttflMf *ff 3 Z t h . 
1 0 0 9 7 ] ffleSdGHrCtt, tl$lfS2 b~2 
efcowni, 3£fll£?, #£4Hf 2 b 

~2e<0»lBnaaW7*»4)SaftLfe7>f^2 9a, 2 
9b, 30a, 3 0b*g|o5goT8»l«l8BIW7* 

miKfiisiowraiifttii v^imxm^zmfctthz- 

tX\ *h.(cj»LTIB2t5ia»tt8, 9«LT# 

mis 2 b- 2 e wmmmmhtii xoiz uz&. 

4M&»«2b-2e<0»2tifiaatH83&»4>gg 

a i i: x\ zmmm 2 b - 2 e c^gff u^^ff 3 j a c 

WIKC*«tt7-f*2 9a. 2 9b«0-ig»*.tfve;h. 
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2d, 2 e WIS 2 Wffi&tt 8 fc*«0BR8F 0 cO^TOf 
Xmitthtmz, 7^t30a, 3 0b-iS3£«i 

«us«fli2 b . 2 c<^2flnaim8e*aiiff 90 

HJ!fCffl£l/t*J<. *LT, il^gB#3 2, 3 3 if* 

(J8Stt5il> fc;&»$-£T7-r*2 9a. 2 9b, 
30a, 3 0b*g|o5R*ii:"f. &IH8JS2 b~2 e 
*)*2»ia«ff 8&tf»l WISMSff 7^*i-f<i»2RI 
151 1, JB3RW1 2<^l!WB«<Oig0fcllIlK^4J:3fc 

5 £ J 0 4ffltlt 2 b - 2 e com 1 ffflMfl* 7 fc g 3 15 
ra^«9t*iI^L-C*3#. $2&l3l»#8aill£t31 
S) LTIrS 3 fiS^gPW 9 iffi 3 H5I5 1 2 OHffitt 1 2 a CO 

[0098] tUs mmmmmx'te, 5mt»mm2 
a~2 e tmtxAt&**i,ti&iw mm 1 iz-o 

[Hi] *fH8^-mt»»fc*} »t * n y 
mum. 

[02 ] m 1 co^Ny HUa^gp^Sr^-fTO 

0. 

[H3] 020111-lll^KrBllo 

[14] laiO^^yHHSSrJROWt^JR^rtglS 

[05] 04coiV-lV^Brffi0o 

[06 ] 0 1 ^f|^y h*na^S^^ijiBJ0. 

l-£ffi"yK§gflL 2a, 2b, 2c, 2d, 2e-- 
fim. 3-#»». 4-#1«BW. 5-JHffc, 7, 
8, 9, 2 1. 2 2---fi5^gBW. 10. 11, 12, 2 
3, 2 4-HBL 13-';y^«». 16, 2 6-X7- 

yy/wm-m . 2 8-«B*a, 29a, 29 

b, 3 0a, 3 0b, 3 1-7-^ (7-f^SPW) . 3 
2, 3 3-iSea»f, 32a, 32b, 33a, 33b 
-m&&s 3 6-7- 'J {7-Vmt) s 4 2, 4 4, 
4 5-SW s 4 4 3a, 4 3b 
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